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arch and the left subclavian artery and distal arch re-
placement. We reconstructed the total thoracic aortic
system by using an extra-anatomic bypass via the peri-
cardial cavity without a cardiopulmonary bypass, and
controlled the infection. We believe that this is a useful
strategy for the treatment of distal aortic arch graft infec-
tions.
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Brief Technique ReportsSingle-stage repair of aortopulmonary window with interrupted
aortic arch by transection of the aorta and direct reconstruction
Masahiro Yoshida, MD,a Masahiro Yamaguchi, MD, PhD,b Yoshihiro Oshima, MD, PhD,a
Shigeteru Oka, MD, PhD,a Tomonori Higuma, MD,a and Yutaka Okita, MD, PhD,c Kobe and Akashi, JapanAortopulmonary window (APW) associated with inter-
rupted aortic arch (IAA) is a rare congenital heart defect
that requires early surgical treatment to avoid the progres-
sion of pulmonary hypertension.1 Single-stage repair is cur-
rently the preferred approach because of its potential to
provide normal systemic and pulmonary circulations.2,3
We report a new technique of single-stage repair for this
complex entity by transection of the aorta and direct recon-
struction of both aorta and pulmonary artery.
TECHNIQUE
The operation is performed through a median sternot-
omy. Cardiopulmonary bypass is established by brachioce-
phalic arterial and bicaval cannulations. The aortic arch and
the descending aorta are dissected completely. After clamp-
ing of the proximal arch, the left carotid artery, the left
subclavian artery, and the descending aorta, the lesser curva-
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completely after transection of the descending aorta. The aor-
tic arch reconstruction is completed with side-to-end anasto-
mosis between the arch and the descending aorta (Figure 1,
A). After crossclamping of the aorta, the blood cardioplegia
is infused, and the ascending aorta is divided from the con-
necting pulmonary artery along the specially designed divi-
sion line, as shown in Figure 1, B. The main and right
pulmonary arteries are repaired by direct suture, and the as-
cending aorta is also reconstructed directly (Figure 1, C).
CLINICAL SUMMARIES
Since Yamaguchi, the former director of cardiovascular
surgery in Kobe Children’s Hospital, performed the first
case in 2002, a total of 3 consecutive patients with a diagno-
sis of APW with IAA have undergone single-stage repair
with this technique at the ages of 5 months, 2 months, and
5 days. According to the Cerolia and Patton classification
for IAA4 and the Richardson classification for APW,5 all
cases were type A of IAA and types I and II of APW, which
means that the defect was very large from just above the si-
nus of Valsalva to the right pulmonary artery. In all cases,
single-stage repair was performed successfully by direct
reconstruction of the aorta and pulmonary artery with our
technique. In the most recent case, in addition to brachioce-
phalic arterial and bicaval cannulations, blood circulation to
the lower half body was maintained by descending aortic
cannulation. The cardiopulmonary bypass and crossclamp-
ing times were 165 26 and 58 21 minutes, respectively.ardiovascular Surgery c Volume 138, Number 3 781
Brief Technique ReportsFIGURE 1. Schema of operation. Designed division line of aortopulmo-
nary window (center): anterior transecting incision on aorta; laterally di-
vided along border between aorta and pulmonary artery; posteriorly
division line into pulmonary arterial wall by 2 to 3 mm in width apart
from border, reserving sufficient tissue for reconstruction of posterior aor-
tic wall. BCA, Brachiocephalic artery; LCCA, left common carotid artery;
LSCA, left subclavian artery; RPA, right pulmonary artery; LPA, left pul-
monary artery.782 The Journal of Thoracic and Cardiovascular SuIn all cases, the postoperative course was uneventful. All pa-
tients are doing well, without detectable pressure gradients
across the reconstructed aorta and pulmonary artery on echo-
cardiography at 3.9  2.9 years after the operations. In the
latest case, 3-dimensional computed tomography showed
the great arteries to be almost normal, without any stenosis
(Figure 2).
DISCUSSION
APW is a relatively rare congenital heart disease that
requires early repair to avoid irreversible pulmonary hyper-
tension. IAA is the lesion most frequently encountered in
association with APW and is an independent risk factor
for death.2 There have been several reports of single-stage
repair with materials interposed to close the defect between
the aorta and the pulmonary artery.1,2
We developed a new technique to repair APW with IAA
by transection of the aorta along the specially designed divi-
sion line followed by direct reconstruction without introduc-
tion of foreign materials. Pulmonary stenosis and recurrent
coarctation of the aortic arch are not rare after repair of
this complex disease with patch techniques.1,2 Our method
carries the advantage of growth potential, potentially avoid-
ing these recurrent problems.
Single-stage repair with a pulmonary arterial flap, as re-
ported by Chiu and colleagues,3 can also be performed with-
out the use of any foreign materials and also has growth
potential. Our method is more anatomically and physiolog-
ically accurate, however, to the point of providing aortic and
pulmonary arterial walls that could avoid distortion and re-
sidual shunting.
Our method could cause the overstretching of the right
pulmonary artery from the direct anastomosis to the pulmo-
nary trunk. We believe that this could be avoided easily by
extended exposure of the right pulmonary artery and the pul-
monary trunk, because both of these structures are already
enlarged and elongated and thus easy to bring together in
a patient with this complex disease.
Echocardiographic evaluation has revealed no recurrent
problems of aortic or pulmonary stenosis in any of our cases,
with the longest follow-up currently 5 years after the opera-
tion. Longer follow-up, however, may be necessary to con-
firm sustained growth.
CONCLUSIONS
We report here the new technique of repairing APW with
IAA by transection of the aorta and direct reconstruction
without foreign materials. The results of 3 cases so far indi-
cate that the growth potential of both great arteries is well
preserved with this technique.rgery c September 2009
Brief Technique ReportsFIGURE 2. Preoperative (A) and postoperative (B) 3-dimensional computed tomography of latest case. BCA, Brachiocephalic artery; LCCA, left common
carotid artery; LSCA, left subclavian artery; PDA, patent ductus arteriosus; SVC, superior vena cava; DA, descending aorta; PT, pulmonary trunk.References
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